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(54) LIQUID PHASE GROWTH METHOD 

(11) 59-17241 (A) (43) 28.1.1984 (19) JP 

(21) Appl. No. 57-126936 (22) 20.7.1982 

(71) MATSUSHITA DENKI SANGYO K.K. (72) TAKASHI SUGINO(3) 
(51) Int. CP. H01L21/208 



PURPOSE: To grow a crystal of uniform film thickness stably at all times by 
giving a solution the predetermined difference of height at all times even when 
the quantity of the solution changes. 

CONSTITUTION: A GaAs substrate 3 is set up to a carbon boat proper 1, Ga 
is entered in a solution reservoir, GaAS polycrystals divided into small pieces 
are added, and a cover 5 in carbon is placed on the polycrystals. Difference 
between the end section of the cover and a central section is made some value 
such as 2mm, and the quantity of the solution 4 is determined so that the height 
of the solution 4 at the central section reaches 4mm. The crystal is grown for 
ten min at a growth temperature of 850*C and cooling velocity of 0.5'C/min. 
The film thickness of a growth layer at the central section of the substrate 3 
is 5/m% and film thickness at the end sections of the substrate 3 is 8 -10pm. 
Carbon and quartz used normally as a boat material and materials having the 
same characteristics as these materials are proper as materials used for the 
cover at that time. 




(54) QUARTZ GLASS FOR MANUFACTURING SEMICONDUCTOR 

(11) 59-17242 (A) (43) 28.1.1984 (19) JP 

(21) Appl. No. 57-126043 (22) 20.7.1982 

(71) TOSHIBA CERAMICS K.K. (72) HISAYOSHI SATOU(2) 

(51) Int. CP. H01L21/22 

PURPOSE: To disperse thermal energy, and to enable uniform heating even when there 
are a temperature unevenness in a heat source to some extent by using quartz glass 
formed through pyrolysis as an inner surface and bubbled quartz glass as an outer 
surface. 

CONSTITUTION: Quartz glass formed by pyrolyzing silica tetrachloride is used as an 
inner layer, while a quartz glass electrically melted under a vaccuum state is used as 
an intermediate layer and bubbled silica glass formed through a rotary melting method 
from raw-material powder as an outer layer, one end of a tubular laminate of these 
three layers is sealed, the laminate is heated from the circumference by an oxyhydro- 
gen burner while being sucked by a vacuum pump from the other end, and three layers 
are unified. An inner diameter is 130mm, an outer diameter 146mm and length 2,000mm in 
the size of a core pipe for a diffusion furnace obtained by stretching the laminate 
out while heating it, and the inner layer is 2nuu, the intermediate layer 4mm and the 
outer layer 2mm in each layer. When the core pipe is compared with a core pipe ob- 
tained through a vacuum electric melting method of the same size and used for the 
diffusion treatment of a silicon wafer for an MOS. it was proved that there existed no 
defect, while the semiconductor characteristics of the core pipe through the vacuum 
electric melting method showed seatterings extremely, and it was proved that it could 
not be adopted for practical use. 



(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 
(11) 59-17243 (A) (43) 28.1.1984 (19) JP 



(21) Appl. No. 57-125691 (22) 21.7.1982 

(71) HITACHI SEISAKUSHO K.K. (72) SHIZUNORI OOYU(2) 

(51) Int. CP. H01L21/265 

PURPOSE: To obtain the semiconductor device, a diffusion process thereof is 
easy and which can form a deep P type diffusion layer in a short time at a 
comparatively low temperature, by using the ion implantation of gallium and 
boron. 

CONSTITUTION: Gallium in a silicon oxide film 2 is diffused to a silicon substrate 
1 through heat treatment for two hr at 1.250"C in a steam oxygen atmosphere 
to form a gallium diffusion layer 13, the boron of a boron ion implantation 
layer 9 in the silicon substrate 1 is activated and diffused to form a boron 
diffusion layer 14, and these diffusion layers are used as the P type base dif- 
fusion layers. A silicon nitride film on the P type diffusion layers is oxidized 
completely at that time, a silicon oxide film 11 is formed on the P type diffusion 
layers, and a silicon oxide film is formed in regions except the P type diffusion 
layers. An N type emit lor diffusion layer 15 is formed through a normal photo- 
etching method and a thermal diffusion method. A transistor for power is pre- 
pared by forming an emitter electrode 17, a base electrode 18 and a collector 
electrode 19 through the photoetching method and an aluminum evaporation 
method. 




@ a^s&mr (jp) © «p «f ta s a oa 



© & B8 ft #4* » c A) BS59-17243 



©Int. CI. 3 MSISE-S- ffrtSS*^ ©£M BSf 059^(1984) 1 fl28B 

H 01 L 21/265 6851-5 F 



®t# SB BS57— 125691 
@t& IS 0857(1982)7 /! 21 B 

©£ 0^ # *i§M 

H»^TtJJlCa?^aiTB280# 

H##m*®*a i tb2k># 



H##rfj JCffi^S 1 TB280# 
©til SI A &^£?±B£S^m 

©ft a a #a± »bb*j* 



§3 *a * 

(1) n fi y a tSrfiCC # V ^ * f if 

y ? a <f * ^na^^x cm 5 * -f * ^fr& 

(2) y = ^aftss*^ * * <t it, ±e 
// y ? ^ *>x c^nt 5 * f * vfra*o * * 

0) ±E^y3^afkRfci4L"C±fi*lO*' 



lit. lE'/HsyafkJRiPl^lCSlo 
^yayRfkKtifiLt* JLIfi n fflv y 3 > 

xcx 

^*ffiofi j#*ffieft*-xo f ffi««** « 
a^RfkJR^o/fy^Atiieniayy = * 

±Cfl 5 *&ffe« X i> m < 

±e* i o v y 3 v®efkKTej±ge n m.-y y 
3 p Sift ft Ji $r^fiK**IS. 

SHatLt\ ±e^y ayaftKtftffli«fb 
k e o * g 11 <u n & a m D 

±EPfflttft»|CH*ftftnffl«*|>cf»$*0 
*KX p s/«!tt«fcj&fi*-f ±K# 

99 A-(*yfra*fti p fflfiMi&wt 



1 o' » fc 4 ^ , ± & p iit tt w *• i 

±ac?ft^ p K fits WW fcP]H* Kfcf&i' * t <t 

36 W O *M« 4 itt W 

n §9 v y 3 v&tfj^o p ^.HtSfc /So 

GE* % ngi/ijaj'»«rciSRU»pfflttttJBS:i& 
* v ft 5* X £ttft#a*T* $ - * * V * 

©HI 1 ^fT&** BNftfSj£iifeK:xJ?ru-frf 
i?'/gyL^^6» ^ TStlC H iB -C « O fC fifc 



wans 5 a- 17243 (2) 

/ ( m J J o n y a x AC OP IC » £ ifil fl* ©. 3*= 1 
x i o «• -rt^on* ) TlEfrffi 3 s*: _ 

20 ( *m)opuj;»* ttem-t zwft* ft 5 

Hi^l X 1 0 " ( flffl/rm" 1 )orw-r^^ 
y a ^ tff 4 1 2 50CT5 B$|K]0 K 9 

it* i ft w: l-c raffle *^/t. 

T * £ =■ 9 ^ ^ # y 7 ^ <L> 28 & EE # 

S * ic fc J£ » «i X >* n ga y a y « fc X T 
ft t 4 ^ *c ^ * . 

3 ( = ixio *W 1 ) K % « 

ffi«K# i X 1 0 lf ( 'J ^ ft/crn" 3 ) T}g 

rfi 2 0 ( Km) O P g/.&ft* fc^tf-f * 
1 2 5 0 Ct|l£ttt5tlt, T a.;=C^ 
THk lB*MSK fc # V ? a Tfc 2 H?MSKOffi 
ftT£j&T$ k ft 5*ICH;^T»«lca^BiJT-t 



«2AtLT» T^T^&ft&v &*4ja&S 
rn -fe * #A&OT % i' V =» P32&IKJB 

ORaSdtiEOT^ y ? a 4: ft ft tt ft 

tH«* T>7*/u£ftft k ft$*t&ftfrf740 

i a= « 5 * ^ < * ^ ira * * ffl ^ * 1 1 ic x i> » 

BiK X i % n§3v/y3^$ffiK:pffi{i£ft/St^fi3t 
ti*, OTJ3i 0 

nffii^ysxaiflfRBiJiic, ^y^A^^r^fr 



# y ? ^ f vfra** xa'ft 5£< ** 

-toft, y a >aftRSriftLT±l5v y 

±IE v y 3 ^SffclK^ xa*±ge-> y 3 > 
mtmtih lt±k ng vy 3 rcft 5* 

LtlK n g y 3 v£#*rcmA> * fi/tft 5 * 

±e ^ y 3 ^KfbJ^ 1 ? 3 icni&t n>t // y 0 
^ tt±ef y 3 ^afb^t^ * ^ <t Lt±E n m 

f , ;3S'lfi«*C3t&«A<ffi»L* ft 5*ott»iC 

x*PS£te/ix£ffi^;tfy?Arcx*P§j>&ftfe 
5 « x !?-ffijy±x$ ^^k: x ^ ) 0 

204- 



JtWftVffit^Sfl 5>*i // 'J 0 a lift JK frC X j? /Ufilt-t % 
c i t # y 9 A X O ft 5 # O fnjlttf 1 * > JT & * ^ 

1 /t v ffl 'ft ^ 9 = > fls * ft 5 * -f * ^ 

= 5£<a.tttt«sU U ft^SOfcO 

y a ="aft.Eid 5 5E£rc®ft3 ft** toittijc 
t^-c. ft 5 < y = >&&K&&i- 

t, O * h x ■> ^ > ^ *\ ± g£ y ^ygfhK^X 



WT, * & *JH * * Kt 2? ^ j y y * Qj \s\ k 

^ ffi l >t >K Mi m t ffl ^ *c tfrtiirc aaw -r * „ 

til Isg^^-f X t£ 0t ^ X>= 5 J2 * cmOn $[ 

1 000C, 3 O^OKftt'Ci iJi^^O. 3 /«m 

o y 3 >KftaM 2 fr^fi* u nK, ifi?itO 

CVDfe^^t)igl?.Z)!2 5 n m O f *J 3 y g ffc 

ttlOOOC, 3 B5rJlOBKffcfr?T«lA» ise*^ 
y 3 yg<tjr: 3 £ ^ * ^ t Lt\ 

orotic* J^JB # 0. 9 * m <o y y 3 >- &?lb& 4 f 

toil, y y 3 >gfb!S 3 « % &si*> e> 1 0 



n m®?fk^ -rOll^ttiH 1 6 n m Qj *y y 
HOOkevtSXlO 1 5 ions/cm 1 #lrf 4 * y 

fr&*u ±&z-y y 3 ^g?fb& 5 x u±fc'y y 
= > afbK3 L-c±§e^ y =» ^Rftw 2 ^ ic % 

* Itf * y s V RfbK 4 <f»*C # V 9 a -f * 

7 ^^J53c L/to^ v fl5*-Uy8U00 
kevx 2X l 0 15 ions/on 1 fc\rf < * y ff& * L » 

±-ggo -V y a ^ RftiR 5 4 y y 3 v l&fbP 3 X 
O* ^ y 3 >-&fbgg 2SriftL"C^y3>'a;«i^rc 

fl|4^KH^f ^^fTA^/il O^fixLit. 

-toje, m 4 eik:^^ x 5 ic, ^se^kjr^s 

a^T* 1 2 5 0 Cv 2 8¥MO*ii&3*f74^ fc 

± gg y 3^KfkJK2«?»e;*y 9 a t v y 3 > ^ 
13?:^j5ScL, y 3 ® 1 «j» (7j±g£ft 

^fe^^r, ^? 1 0 pmOU JS^IiilS 1 4 



tots, p sat£»B±ic*'pfc f y 3 >^.fb 

fig IE -fe K ft ^ H» Pigffi»S±*cW:KW^ 
1. 2 ^ mo y, 3 y&itm 1 1 x^AJtS *i % 
PfflJ£lfc«Jfel^Of|«-Ctt» Z 3 /< mo 

y 3 >-gefkSl2):^J5£5 iX7t 0 

y rfc* bVKft&tii&K X J? % £j£0tEj6:5X 

1 0 20 c7n' s T *S 1 6 /1 m O n gx * y 

1.5 t ^J^ L^o 

gl^tl 2 0 0 C, S^PiflOi? X J? J5K 

^ iit^^t, PM^-^^lfc/Sofi5^^X 
O' ^ y 9 a is jc pS^ - 

2 2 M m §j£ (CiS-f 

o y 9 jftgn* y 9 a o^-ifij ffifeK x i> (6 
T-f ^> ft 5 $&fc/S 1 4 oft 0 $rcx i?, p 
a + y + fiRttfilfcft-ct'**. 

-tLTv IK 6 (Si Ktjk-T X 5 ^T^Omhx^ 



<r > r & f£ b U K 7 a- • ^ 9 a & ft m K x J> * x 

i y * <% ft 1 7 v *< - * Itt ft 1 8 ^ I C/* =» ^ ^ * 

«t ft l 9 4r«at*t4Kl!)» n.-J)n\ h ? ^ 
cox 5 K L X iff? b n ft iK ffl h ? * *y * fvj 

ft*4*ftO'« ? * * i««Tg 4*i£> % ftijfipg*: 
A<ft* fc t-o -t^og ftft • ffl£fbit#} 

i> * JRff 1 0 M m T n §<J fcffl? 5 X 1 0 1 6 cm* 3 Oj£ 
&ff 2 1 *X ng)&&*« 2 2 O^fifc,* tift £tf 
ffl^t* «*R»±ICfiffOfciRfl:8;tCX J>RJ* 0. 2 



HHIB53- 17243(4) 
/i m o y y a ^ ft? ft m 2 3 J# ft5c L » 3 b K , 
C \ V fart bit K * Y * ? T * ? UiK 1 *) * T <\ 
J U - v/ 3 > g^ltilf. 1 7 n m o V «J 3 v ^ fb 

^<Ul & 8 EIKtf* X ;> *-f\ *&'Sltt 
«3?15lf*Cl 0 0 0 C, lB5lHloWfkS:?74^ % 
6"J3>afbR2 4fc-»^^ t Lti 0. 5 

M m<U* V =r xgHbfi£2 5 fc^/fcL/to-fc* # V. 
7^U^26HOkcvTlX10 18 ions/ 
cm' fc*tt'f*:'* f T&*L. f 'J =^Kfb^2 3 fc* 
1^2 SffCJSftf 9A< ^^ITj&^/S 2 7 £ J^fiJc 

L ?t. 

jfifito* h x y t y rmtm^Xs - 
^«l^<!:^^§ SP^2 80'/ if n ^&fb&2 5 5: 
fifc£LfcO*>* l5J*Uy29H0kevt 
1. 5 X l 0 1 5 ions/W JE*t -f af > U * 

x ffiJEftW 2 1 ft ft 5 ft >f * v*T&*» 3 Ot v 
ffiJ^t^^S gfS^ 2 8 Ox f/KSii 2 1 K 



£9 Hfc^* X £&gft£®&* 
T 1 1 5 0 C, 1 B^Moft&S* x e>\ 7k ^ »® 
SsgS^fTllSOC* 2I^HO»«iatfT4 
^5 1 7 * mvjtf V 7 ^ ft »i5 3 3 X ffi 
54 *moft$ftffi»Jl3 4 CC X PS71 

« SO^ 2 8 K&iSttA:*! 1X10 l9 cm- 5 Tjg^^ 
5 4. 2 /.mOpg-;-^^«3 5t^^L?t« 

fbl^3 6 2>:, -<-^SR*TttlR» 1. 1 * m o U 
= >«fb)K3 7*\ t * *OffeOgfi#Tfi^# 
1. 3 m m o •> y 3 >&fbJI£ 3 8 ^^fiSt 5 ix^o 

-tit, m i o mKTjki- 1 ato^hx 

mKtbs " gjx ? y 3 9 , n §>J a u ? 

^3v^^hfi£)ft/l40, T<y^-*^3>^® 
41, 3U^Ii42, ^-AfifJ 3i'ia* 

xj-^sifl4 4i^6ict4{:trciK fi it E 



7O^-'/3Vg«frI0 [ K-^( 

g % r o-t^*!#«fcii5ftfk« fiJt. 

ffiTS, Mttl^N^fi 5 ft^ftO^K X h i O 
i^^yy-Ct^* i ft 7° -fc*Ot£S!fb;t> :fi r 
ItE r $> 4 B 

owjape*! a < % r n * ^ o a wit • /B« fk* s JW 

^^if.5:Kfbtt^S^'C?7'5: ^.tf* //V!? a fit )ft 

o it i& of y = > HfbKt^^t^^fbr § 4Jtao» 

iyfy^ISi!'/ 'J 3^«fb^O-?KOfSS*5t 



<u K r £ h . 

C^fUK KJtWK ttiK> m <5 i & 4 

L $ te&T $ h<l>T > 7*o ± * I tPfifc < c. t # 

iniBa;5sjB"6isaii***ws:xa^ t- ? ^ * * 

1 ». n T$-y \) a 2. 4, 5. 11.12. 

16, 23, 25, 36, 37, 3 8 — ^ y = ^ . 
©ZftflK, 3. 2 4 - V y a ^afkJW, 6, 2 6- 
7, 2 7 — # y ? a < *- >> *Tj& 
8, 2 9 -ft 9% <f * >\ 9, 10, 30, 
31. 3 2 5 ft -f * *fT&*®* 13, 33 

y !7 Afi£»« % 1 4, 3 6 . 3 7 
XfcJI* 15, 3 9-nii ' 7^ &fft/iK 17, 
4 4 - x S y * 1 8 , 4 3 * fltfiu 

19, 4 2 •» = f ^ * fltflu 2 o — p gi y y ^ 



hem so- 17243(5) 

& 2 1 — n .5J x t* * flt JiW . 2 2 ••• 



3ft 1 B 



'2 




* 3 g] 

i : i J : i ; 1 \)\ \<\ : 1 ; ^ 




f ( s- 





'3 — / 



Tfi 5 0 




o * 6 0 




-207- 



HIMr,:i- 1721.1(6) 



Yi'i 0 



,23 






-208- 



